The new compound AgMnPO 4 has been synthesized by a solid-state reaction route. Its crystal structure was determined from single-crystal X-ray diffraction data. AgMnPO 4 crystallizes with triclinic symmetry, space group P1, a = 9.6710(6), b = 5.695(2), c = 6.629(3)Å, α = 102.55(3), β = 105.85(2), γ = 80.70(2) • , and Z = 4. Its structure is built up from MnO 6 , MnO 5 and PO 4 polyhedra forming tunnels filled with silver atoms.
Introduction
Many compounds with the general formula ABPO 4 (A = alkali cation, Cu + , Ag + ; B = alkaline earth cation, transition metal cation) were studied in the past. Theses phosphates crystallize mainly with four different structure types, i. e. olivine, maricite, stuffed-tridymite, or zeolite-ABW. The stuffed-tridymite or zeolite-ABW structure types are observed with the large alkali metals K, Rb or Cs located in the channels and acting as templates. In these structures the transition metal atoms are located in tetrahedral sites, but sometimes also in trigonal bipyramids. In the more condensed phases with olivine-or maricite-type structures the transition metal atoms are located in octahedral sites. We were interested to compare the structural evolution between homologous phosphates and vanadates, and for this the series AMnPO 4 and AMnVO 4 have been chosen. In the AMnPO 4 phosphate series, LiMnPO 4 [1] , NaMnPO 4 [2] , KMnPO 4 [3] , and CsMnPO 4 [4] were studied in the past and their structures determined. Recently we have reported on the structural and magnetic characterization of RbMnPO 4 [5] . In the case of the 0932-0776 / 09 / 0700-0875 $ 06.00 c 2009 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com 4 . Indeed, this compound crystallizes with a new type of oxygen-deficient perovskite structure. Antiferromagnetic interactions between the Mn 2+ ions were observed. RbMnVO 4 is to our knowledge the first vanadate crystallizing with the stuffed tridymite-type structure. It exhibits canted antiferromagnetism [8] .
To complete the AMnPO 4 series, we have synthesized the new compound AgMnPO 4 and studied its structure.
Experimental Section

Synthesis
Powder samples of AgMnPO 4 were prepared by direct solid-state reaction from stoichiometric mixtures of Ag 2 O, MnO and (NH 4 )H 2 PO 4 powders. The mixtures were ground in an agate mortar and heated at 500 • C for 12 h in a gold crucible under an argon atmosphere. The resulting powders were ground and fired at 700 • C for several days with intermediate grinding. The progress of the reactions was followed by powder X-ray diffraction. The powder sample was not pure. Various other attempts to synthesis a pure sample were also unsuccessful. Single crystals were then prepared by heating the stoichiometric mixture at 950 • C for 1 h and cooling it slowly at a rate of 5 • C h −1 to ambient temperature. Single crystals of AgMnPO 4 , Mn 2 P 2 O 7 and Ag 2 O were identified in the sample.
X-Ray diffraction
Single crystals of AgMnPO 4 suitable for X-ray diffraction were selected on the basis of the size and the sharpness of the diffraction spots. The data collection was carried out on an Enraf-Nonius Kappa CCD diffractometer using MoK α radiation. Data processing and all refinements were performed with the JANA2006 program package [11] . A Gaussian-type absorption correction was applied, and the crystal shape was determined with the video microscope of the Kappa CCD. For data collection details, see Table 1 .
Structure refinement
The structure of AgMnPO 4 was refined in the space group P1. The starting atomic positions were those reported for the isotypic compound AgCoPO 4 [12] . With anisotropic displacement parameters applied to all positions, the final residual factors converged to the values given in Table 1 . The refined atomic positions and anisotropic displacement parameters are listed in Tables 2 and 3, respectively. Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247-808-666; e-mail: crysdata@fiz-karlsruhe.de, http://www.fizinformationsdienste.de/en/DB/icsd/depot anforderung.html) on quoting the deposition number CSD-420703.
Discussion
The structure of AgMnPO 4 is based on an ordered three-dimensional framework of MnO 6 , MnO 5 and PO 4 polyhedra that forms channels parallel to the crystallographic b axis, and into which the Ag atoms are stuffed (Fig. 1) . The Mn1O 6 octahedra and the Mn2O 5 trigonal bipyramids are connected by sharing corners to four and five PO 4 tetrahedra, respectively (Fig. 2) . Two Mn1O 6 octahedra are sharing the O1-O1 edge and form a (Mn1) 2 O 9 unit. The two octahedra are related by an inversion center (Fig. 2a) . The (Mn1) 2 O 9 dimers are connected through Mn2O 5 bipyramids to form ribbons running parallel to the b axis (Figs. 3a  and 3b ). The PO 4 tetrahedra connect these ribbons to form a three-dimensional network giving rise to channels along the b axis, where the silver ions are located. The interatomic distances Ag-O, Mn-O and P-O are listed in Table 4 .
The PO 4 tetrahedra are quite regular with an average distance of 1.540 and 1.538Å for P1 and P2, respectively. This is consistent with the value of 1.55Å estimated from the effective ionic radii of the four-coordinated P 5+ and O 2− ions [13] . In the distorted Mn1O 6 octahedra, the distances range from 2.089 to 2.400Å with an average value of 2.203Å, whereas in the Mn2O 5 bipyramids the distances range from 2.080 to 2.176Å with an average distance of 2.141Å. Such a five-coordinated Mn 2+ environment occurs also in Mn 3 P 2 O 8 [14] with distances ranging from 2.086 to 2.168Å and an average distance of 2.139Å, in good agreement with our results. The coordination polyhedra of the silver ions are not well defined. The Ag-O distances cover the large range from 2.297 to 2.708Å and from 2.252 to 2.966Å for the five-and six-coordinated Ag1 and Ag2 atoms, respectively. The short Ag1-Ag2 distance of 2.988Å is close to the one observed in AgCoPO 4 (2.945Å) and slightly larger than the one observed in metallic silver, (2.889Å). Such short Ag-Ag distances (d 10 -d 10 interactions) were also observed in many other compounds listed by Jansen [15] . The results of the bond valence sum calculations ( 
